Effect of inhibiting malonyl-CoA decarboxylase on cardiac remodeling after myocardial infarction in rats.
The objective of this study was to determine the effect of inhibiting malonyl-CoA decarboxylase (MCD) on cardiac remodeling following myocardial infarction (MI) in rats. We used an ultrasound (US)-mediated microbubble (MB) approach for targeted delivery of a microRNA (miRNA) interference plasmid to the myocardium to silence MCD expression. Five pairs of RNA interference sequences were screened and ranked according to their highest inhibition rates in HEK293 cells. The plasmid with the highest inhibition rate was transfected by US into the rat myocardium after mixing with lipid MB. Twelve and 16 weeks after MI, cardiac function was measured by echocardiography, and glucose transporter-4 (GLUT-4) and high-energy phosphate levels were monitored in the myocardium before and after transfection. Ejection fraction (EF) decreased by 16% in the control MI group, while it decreased by 8% in the MCD inhibition group that utilized the US-mediated MB approach. Concomitant with the improved EF, high-energy phosphates were increased and lactic acid was decreased in the left ventricle (LV), with no changes in triglyceride or GLUT-4 levels. Inhibiting MCD by an US-mediated injection of miRNA into the rat myocardium increased energy reserves in the LV after MI, most likely by limiting lactic acidosis and improving cardiac function without increasing lipid toxicity.